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ABSTRACT 

Background: Imaging plays a crucial function in the management of patients with brain tumors. The 
technical improvement of computed tomography (CT) and magnetic resonance imaging (MRI) with 
the advancement of, brand-new imaging techniques highly enhanced the detection and 
characterization of brain tumors. This comprehensive review of literature is aimed to discuss the roles 
of MRI & CT in the diagnosis and evaluation of primary brain tumors, we attempted to discuss the 
advantage and disadvantage of each modality and which is more effective in this matter. 

Objective: to find a relevant article to our study, this is discussing the roles of MRI and CT in 
evaluation of Primary brain tumors. Several terms were used in the search through the databases; 
(MRI, CT, and Imaging), combined with (Brain cancer, primary brain tumors, glioblastomas). 
Method: We performed a comprehensive search of literatures among main medical databases; 
PubMed (MIDLINE), Embase, and science direct, up to November 2017, We limited our search to 
English language studies, and only to Human trails. 

Results: Computed tomography (CT) might be the very first modality employed in a patient 
presenting with a brain tumor but for one of the most part MRI is the primary imaging modality in 
brain tumor patients. The function of CT is mostly relegated to emerging imaging in the detection of 
hemorrhage, herniation, and hydrocephalus but mass effect from brain tumors and calcification within 
brain tumors such as oligodendrogliomas or meningiomas can potentially be discovered. 

Conclusion: The main use of MRI-based medical image analysis for brain tumor studies remains in 
medical diagnosis, patient tracking and treatment preparation, however it could also be useful in 
clinical trials. 


INTRODUCTION 

Imaging plays a crucial function in the technical enhancement of CT and MRI, the 
management of patients with brain tumors. energy of contrast material in the imaging of 
The technical improvement of computed brain tumors along with the introduction of 
tomography (CT) and magnetic resonance new imaging strategies, enhanced substantially 
(MRI) with the advancement of, brand-new the detection and the evaluation of brain 
imaging techniques highly enhanced the neoplasms. As soon as a brain tumor is 
detection and characterization of brain tumors. scientifically presumed, radiologic 
For the ideal therapeutic management of the examination is required to figure out the 
oncologic patient not only the recognition of location, the level of the tumor and its 
the lesion is needed, however likewise the relationship to the surrounding structures °””. 
exemption of other diseases that can mimic Brain tumors share some functions and 
brain tumors “”’. Imaging plays an essential obstacles for medical diagnosis and treatment 
role in the assessment of patients with brain with tumors elsewhere in the body, but they 
tumors. CT and MRI represent the two crucial also posture specific problems that relate to the 
and frequently used imaging modalities. They distinct homes of the organ they being in ®. 
have a significant impact on patient care. The Most of the brain is separated from the blood 
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by the blood-- brain barrier (BBB) that applies 
a lot more restrictive control over compounds 
that are enabled to pass (or may even undergo 
help with transportation) than most other 
organs. Thus, lots of tracers that quickly reach 
tumors in the body would reach brain tumors 
only once the tumor caused a disturbance of 
the BBB, for example glioblastomas; when the 
tumor established from intracranial tissues that 
do not have a BBB, for example meningioma 
(derived from the meninges); or for brain 
metastasis (seeding from within the capillary) 
©) The World Health Organization (WHO) 
defines four grades of brain tumors based 
mainly upon tumor aggressiveness with grade 
I tumors being relatively non-aggressive and 
grade IV tumors being extremely aggressive 
) Traditionally with the first edition in 1979, 
WHO grades were appointed on the basis of 
histologic functions such as mitotic activity, 
necrosis, and infiltration “. The second 
edition, in 1993, included 
immunohistochemistry, and the third edition in 
2000 bundled genetic profiles into the 
meanings of brain tumors *”. The most recent 
WHO central nerve system (CNS) tumor 
classification system was released in 2007 and 
continues to integrate genetic profiles into 
tumor definitions and histological variations 
©) Genetics and molecular profiles of brain 
tumors continue to be an active area of 
research study with diagnostic, prognostic, 
restorative, and imaging ramifications “'"'”. 
This comprehensive review of literature is 
aimed to discuss the roles of MRI & CT in the 
diagnosis and evaluation of primary brain 
tumors, we attempted to discuss the advantage 
and disadvantage of each modality and which 
is more effective in this matter. 


METHODOLOGY 

We performed a comprehensive search of 
literatures among main medical databases; 
PubMed (MIDLINE), Embase, and science 
Direct, up to November 2017, to find a 
relevant article to our study which is 
discussing the roles of MRI and CT in 
evaluation of Primary brain tumors. Several 
terms were used in the search through the 
databases; (MRI, CT, and Imaging), combined 
with (Brain cancer, primary brain tumors, 
glioblastomas). We limited our search to 
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English language studies, and only to Human 
trails 

RESULTS & DISCUSSION 

With a prevalence of less than 1% in the 
western population, brain tumors are not 
typical; nevertheless, they are among the most 
fatal cancers ©”. A recent research study 
estimated the US occurrence rate for main 
tumors of the brain or nervous system to be 
around 25 per 100 000 grownups with 
approximately one-third of the tumors being 
malignant and the rest either borderline- 
malignant or benign “®”. 

The standard technique for the brain tumor 
diagnosis is MRI “”'”. MRI is a non-invasive 
method, which offers good soft tissue contrast 
>) and is widely readily available in centers. It 
is utilized in combination with other imaging 
methods, such as computed tomography (CT), 
positron emission tomography (PET) and 
magnetic resonance spectroscopy (MRS) to 
supply the most precise info about tumor 
morphology and metabolic process. MRI 
remains the accepted standard and for that 


reason we will focus on MRI-based methods 
(14,15) 


Computed Tomography: 

Computed tomography (CT) was introduced in 
the clinical practice in 1972 and rapidly 
became an essential consider the radiological 
diagnosis. With the arrival of CT in 
neuroradiology direct images of the brain 
could be produced, and a new era in cerebral 
research studies started. CT of the brain, which 
became the treatment of choice for 
examination and diagnosis of brain tumors, 
has emplaced intrusive procedures such as 
pneumoencephalography or cerebral 
angiography ‘'*'®. Progressive enhancement of 
the image quality, decrease of costs, and 
reduction of scan times has actually resulted in 
significant expansion of CT applications. The 
utility of contrast product in the imaging of the 
brain improved the efficacy of CT in the 
diagnosis of brain tumors. Enhancement is the 
increased difference in an imaging particular 
between a sore and surrounding typical tissue 
after administration of contrast agent. This is 
due to the disruption of the blood-brain barrier 
(BBB) of the tumor vessels, which allows the 
passage of the contrast material into the 
extracellular spaces of the tumor (Fig. 1) ne, 
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Fig. 1: Enhancement of tumor after IV contrast administration, contrast material identifies areas of 
BBB disruption facilitating thedisruption. (Left) CT before and (Right) after contrast administration. 
The detection of the neoplastic tissue neoplasm is clearly demonstrated on post-contrast CT“. 


On CT, the increased concentration of the 
contrast material within the tumor interstitium 
leads to higher attenuation values within the 
tumor than in the surrounding brain. Most of 
the brain tumors improve after the 
administration of contrast product. The 
enhancement attributes of different types of 
brain tumors will be gone over in the 
following chapters. Progress in CT 
development continued rapidly and new 
innovation has revolutionized the field. Spiral 
and multislice CT allow faster acquisition 
times with substantially improved 3D spatial 
resolution. CT angiography provides images of 
excellent quality in a noninvasive way and is 
of great importance in the assessment of the 
relationship between the tumor and the 
vessels. Perfusion imaging techniques enable 


= 





accurate measurement of CBV and CBF 
values in a variety of clinical and experimental 
settings “®. 

CT-guided stereotactic biopsy is a reliable 
method for histological diagnosis of brain 
tumors and showed to be valuable in planning 
the appropriate treatment for each patient. 
Although MR is the main diagnostic tool for 
dis- eases of the central nervous system, CT is 
still a valuable modality in the imaging of 
brain tumors. CT is superior in detecting 
calcification, hemorrhage, and in evaluating 
bone changes related to a tumor (Fig.2). 
Patients with pacemakers or metallic devices as 
well as critically ill, pediatric or unstable 
patients represent some of the specific areas 


where CT is the diagnostic modality of choice 
(17) 





calcified tumor is clearly demonstrated on CT. Most calcification is isointense to brain on T1 WI. 


Magnetic Resonance Imaging: 

Magnetic resonance imaging (MRI) is the 
method of option for assessing patients who 
have signs and signs recommending a brain 
tumor. Its multiplanar capability exceptional 
contrast resolution and versatile procedures 
enable it to play an essential function in 
assessing tumor area and extent, in directing 
biopsies, in planning the appropriate treatment, 
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and in evaluating the therapeutic results. The 
standard strategy for the brain tumor medical 
diagnosis is MRI “~'”. MRI is a non-invasive 
method, which offers great soft tissue contrast 
9 and is commonly available in clinics. MRI 
makes it possible to produce considerably 
different kinds of tissue contrast by differing 
excitation and repeating times, makings it a 
really versatile tool for imaging various 
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structures of interest. Due to the nature and 
look of brain. Tumors, one MRI series is not 
adequate to fully sector the tumor including all 
its sub-regions. In present medical regimen, 
different MRI series are used for the diagnosis 
and delineation of tumor compartments “'”. 
These sequences consist of Tl-weighted MRI 
(T1), Tl-weighted MRI with contrast 
enhancement (T1c), T2-weighted MRI (T2) 
and T2-weighted MRI with fluid-attenuated 
inversion healing (T2FLAIR); however, 


acquisition specifications of these modalities 
are not standardized. Patients with gliomas are 





normally taken a look at by the previously 
described MR imaging procedures according 
to the action assessment in neuro-oncology 
(RANO) standards with a slice thickness of < 
5 mm without a space in between the pieces 
©) For volumetry, high-resolution 3D volume 
images are carried out, consisting of a 
minimum of contrast-enhanced T1-weighted 
images with isotropic resolution. (Fig. 3) 
shows an axial slice of the 4 standard series for 
a glioma patient consisting of manually drawn 
tumor areas. 





Fig. 3: One axial slice of an MR image of a high-grade glioma patient. From left to right: T1- 
weighted image, Tl-weighted image with contrast enhancement, T2-weighted image, T2FLAIR- 
weighted image and manual segmentation into necrotic (yellow), active (green), edema (pink) tumor 
compartments. Necrosis and active tumor regions were segmented based on the T1-weighted image 
with contrast enhancement, whereas the edema region was segmented based on the registered 


T2FLAIR-weighted image “©”. 


CONCLUSION 

Computed tomography (CT) might be the very 
first modality employed in a patient presenting 
with a brain tumor but for one of the most part 
MRI is the primary imaging modality in brain 
tumor patients. The function of CT is mostly 
relegated to emerging imaging in the detection 
of hemorrhage, herniation, and hydrocephalus 
but mass effect from brain tumors and 
calcification within braintumors such as 
oligodendrogliomas or  menigiomas can 
potentially be discovered. The main use of 
MRI-based medical image analysis for brain 
tumor studies remains in medical diagnosis, 
patient tracking and treatment preparation, 
however it could also be useful in clinical 
trials. The division is vital for keeping track of 
tumor growth or shrinking in patients 
throughout treatment, for tumor volume 
measurements and it also plays an essential 
function in surgical planning or radiotherapy 
planning, where not only the tumor has to be 
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detailed, but also 
structures are of interest. 


surrounding healthy 
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